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[0009] In order to prevent such a trailing edge bounce, Japanese Patent Application Laid- 
open No. H05-224541 and so on propose the method as shown in Figure 1 1 in which a transfer 
roller 6 applies under a constant- voltage control a preset bias Vn of a polarity opposite to a 
polarity of a transfer bias Vt (a transfer voltage at a time of transferring) to the non-image 
formable area (a margin area to which a toner image should not be transferred) in the vicinity of 
the trailing edge P2 of a transfer material P to forcibly separate the transfer material P from the 
surface of a photosensitive drum 1. 

[0010] However, the proposed above method has led to the following inconveniences. 
[001 1] (a) In the proposed above method, the reverse bias Vn of the preset constant 
voltage value is applied to the first and second sides of the trailing edge P2 of the transfer 
material P under the constant- voltage control. For example, since the resistance of the first side 
of the transfer material P is low when the transfer material P left for a long time under a high 
humidity environment of 80% or more of humidity is used, when the reverse bias is applied to 
the first side of the trailing edge P2, this brings the transfer material P into a condition in which 
the entire surface of the transfer material P made into the low resistance is given the charge of the 
polarity opposite to the polarity of the toner holding charge so that the toner holding power of the 
transfer material P is decayed to cause an electrostatic offset. Furthermore, the OHP sheet has a 
low resistance coat layer on the surface thereof to improve the transfer performance. When a 
print is carried out on the first side of the OHP sheet, in the similar manner above, irrespective of 
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an environment, this brings the OHP sheet into a condition in which the low resistance coat layer 
on the surface is given the charge of the polarity opposite to the polarity of the toner holding 
charge so that the electrostatic offset may occur. 

[0012] (b) A time for applying the reverse bias Vn is determined by calculating a time in 
which the trailing edge P2 of the transfer material P arrives at a transfer nip portion N on the 
basis of a time in which the trailing edge P2 of the transfer material P passes a registration sensor 
11a upstream of the transfer nip portion N, a distance between the registration sensor 11a and the 
transfer nip portion N, and a transfer material conveying speed. However, there are some piece 
to piece variations in the distance between the registration sensor 11a and the transfer nip portion 
N. Also, the transfer material conveying speed may be changed depending on an outer diameter 
of a transfer roller, a type of paper, a coverage rate and so on. In view of these variations, an 
applying point of the reverse bias is expected to shift away from a target point by several 
millimeters. When the applying point of the reverse bias shifts to the side of the trailing edge P2 
of an image, the reverse bias cannot sufficiently applied to the transfer material P so that the 
trailing edge bounce occurs. Conversely, when the applying point of the reverse bias shifts to the 
side of an image formable area, the image turbulence on the trailing edge of the image may 
occur. 

[0013] (c) Moreover, in general, the transfer roller 6 is made of rubber in which electro 
conductive particles are dispersed and of which the volume resistivity is adjusted in an expedient 
way. It is well-known that the resistivity of the transfer roller 6 can be changed over a single or 
more figures according to an environment. When the constant- voltage control of the transfer 
roller 6 is carried out, the relation between the resistivity and a current value is changed as shown 



in Figure 12. Therefor, the preset constant reverse bias is applied to the transfer roller 6 under 
the constant- voltage control, this cannot effectively prevent the trailing edge bounce when the 
resistivity of the transfer roller 6 is high depending on the change in the resistivity of the transfer 
roller 6 and the charge given to the transfer material P is a little. Conversely, when the resistivity 
of the transfer roller 6 is low and the charge given to the transfer material P is large, there is the 
problem in which the image in the vicinity of the reverse bias applying point may be distorted 
because the polarity of the given charge is opposite to the polarity of the transfer charge (but the 
same as the polarity of the toner). 

[0014] Then, it is an object of the invention to forcibly separate a transfer material from a 
photosensitive drum to avoid the trailing edge bounce in two-side copying, multi-printing, or the 
like, in particular, in the second side or the multi-print side, and to avoid the electrostatic offset 
or the image distortion in the first side or the OHP sheet. 

[0038] As shown in Figures 2 and 4, the transfer bias is changed from the strong bias Vt 
to the weak bias VI on the point A of 2.0mm from the trailing edge of the paper at the time of 
printing of the first side. Similarly the transfer bias is changed from the strong bias Vt to a 
reverse bias Vn (-2000V) on the point A at the time of printing of the second side, and further the 
transfer bias is changed to the weak bias VI on the point B (in this embodiment, after the trailing 
edge P2 of the transfer material P passing, it is 2.0mm) after the transfer material P passes the 
transfer nip portion N. 

[0039] Thus, by applying the reverse bias Vn (-2000V) of a polarity opposite to a polarity 
of the transfer strong bias Vt to only the trailing edge P2 of the second side, the trailing edge 
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bounce of the second side can be prevented, and the good image which does not have offset 
the first side can be obtained. 
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